Vasopressin and oxytocin receptors.
The oxytocin and the vasopressin V1a, V1b and V2 receptors have recently been cloned and shown to form a sub-family within the large superfamily of G-protein-linked receptors. Renal V2 receptors mediate vasopressin-induced water reabsorption via induction of intracellular cAMP production in collecting duct cells. Most remaining actions of vasopressin on blood vessel constriction, liver glycogenolysis, platelet adhesion, adrenal angiotensin II secretion and certain brain functions are mediated via v1a-type receptors that are coupled to a Gq/11 protein. V1 receptor activation leads to stimulation of phospholipases C, D and A2 and an increase in intracellular calcium. Vasopressin stimulates pituitary corticotrophin release via a third vasopressin receptor type (V1b) which is present on corticotrophs. Oxytocin induces myometrial contraction, endometrial prostaglandin F2 alpha production, mammary gland milk ejection, renal natriuresis and specific sexual, affiliative and maternal behaviours via oxytocin receptors which are also coupled to a Gq/11 protein. Although only one oxytocin receptor type has been cloned so far, recent binding studies indicate that uterine endometrial oxytocin receptors may constitute a distinct receptor subtype. In contrast to most other membrane receptors, the expression of oxytocin receptors undergoes very rapid and physiologically relevant up-and-down-regulation. A > 100-fold up-regulation of uterine oxytocin receptors occurs during gestation and may represent the trigger for parturition. Indeed, oxytocin receptor antagonists are able to counteract preterm labour and may soon be available for clinical use. The presence of oxytocin receptors on breast cancer cells and the growth-inhibitory effects of OT suggest a potential use of oxytocin analogues for breast cancer treatment. Whereas no mutations of the oxytocin or V1a or V1b receptors have been found, over 60 different genetic mutations of the (renal) V2 receptor have been described which represent the cause for congenital nephrogenic diabetes insipidus.